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INTRODUCTION 


The  Division  of  Plant  Operations  prepares  operating  summaries  on  all  staffed 
OWRC  projects  which  have  been  in  operation  for  at  least  a  year.  The  first  sum- 
mary report,  prepared  in  1963,  compared  treatment  results  of  six  primary  treat- 
ment plants  and  21  secondary  treatment  plants.  The  1969  report  summarizes 
operating  data  from  15  primary  treatment  plants  and  44  secondary  treatment 
plants.  In  1969,  these  plants  treated  a  total  of  48  billion  gallons  of  sewage  at  a 
total  operating  cost  of  3.  36  million  dollars. 

This  report  contains  summaries  of  operating  costs  and  treatment  results  and, 
hopefully,  some  reasons  for  the  results  obtained.  While  design  parameters  are 
listed  along  with  operating  results,  there  is  no  attempt  made  here  to  relate  the 
two.  More  detailed  information  than  is  contained  in  this  report  can  be  obtained 
from  the  operating  summaries  for  the  individual  plants. 
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LOADING  AND  EFFLUENT  QUALITY 


HYDRAULIC  LOADING 

Graph  No.  1  displays  mean  hydraulic  loadings  as  percentages  of  nominal  capa- 
city, in  order  of  decreasing  loading.  The  graph  also  shows  the  percentage  of 
the  year  that  daily  flows  exceeded  design  capacity.  Table  I  summarizes  hydraul- 
ic loading  data  for  primary  treatment  plants,  modified  activated  sludge  plants 
(extended  aeration  and  contact  stabilization)  and  conventional  activated  sludge 
plants. 

ORGANIC  LOADING  AND  EFFLUENT  QUALITY 

Suspended  solids  and  biochemical  oxygen  demand  loadings  for  primary  treatment 
and  modified  activated  sludge  plants  are  displayed  in  Graphs  2  and  3.  The  load- 
ings for  conventional  activated  sludge  plants  are  shown  in  order  of  decreasing 
loading  in  Graphs  4  and  5,  which  also  show  the  corresponding  mean  effluent  con- 
centrations. 

Table  II  is  a  summary  of  meanorganic  loadings  and  reduction  in  concentrations . 
BODs  and  suspended  solids  concentrations,  along  with  the  number  of  samples 
taken  and  the  sample  standard  deviations,  are  contained  in  Table  III. 

Mean  values  of  primary  effluent  BODs  and  suspended  solids  concentrations  for 
conventional  activated  sludge  plants  are  listed  in  Table  VII,  under  aeration  tank 
influent. 

NUTRIENT  CONCENTRATIONS 

Average  nutrient  concentrations  are  listed  in  Table  IV  for  primary  treatment 
plants  and  modified  activated  sludge  plants,  and  in  Table  V  for  conventional  act- 
ivated sludge  plants.  The  nitrogen  concentrations  are  given  as  milligrams  per 
litre  of  nitrogen  rather  than  in  terms  of  the  ion  described.  Similarly,  the  phos- 
phate concentrations  are  given  as  mg/1  of  phosphorous. 

The  average  influent  concentrations  for  all  plants  are  20.5  mg/1  N  as  free  am- 
monia, 40  mg/1  Kjeldahl nitrogen,  0.20  mg/1  Nas nitrite,  0.37  mg/1  Nas  nitrate, 
17  mg/1  P  as  total  phosphate  and  8  mg/1  P  as  dissolved  phosphate. 

The  nitrogen  concentrations  in  effluents  from  primary  treatment  plants  averaged 
13.  6  mg/1  free  ammonia,  22  mg/1  Kjeldahl  nitrogen,  0. 13  mg/1  nitrite  and  0.  38 
mg/1  nitrate.  The  effluents  from  secondary  treatment  plants  average  9.5  mg/1 
ammonia,  13  mg/1  Kjeldahl  nitrogen,  0.  60  mg/1  nitrite  and  4. 1  mg/1  nitrate. 

The  effluent  phosphate  concentrations  for  both  primary  and  secondary  treatment 
plants  averaged  8  mg/1  total  phosphate  and  6  mg/1  dissolved  phosphate  as  P. 
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GRAPH  No.  3 
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GRAPH  No.  4 
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TABLE  II 


ORGANIC  LOADING 


DESIGN 

LOADING 

ACTUAL    LOADING  (AVERAGE) 

%  REDUCTION 

PROJECT 

pounds  per  day 

pounds  per  day 

/o  Of 

desi  gn 

IN  CONCENTRATION 

BOD 

ss 

BOD 

SS 

5  D 

800 

PRIMARY  TREATMENT  PLANTS 

Belleville 

6750 

7790 

4350 

8740 

64 

112 

57 

42 

Cornwall 

- 

3590 

9660 

~ 

38 

58 

Fort  Erie 

3420 

2340 

1160 

1940 

34 

83 

35 

56 

Fort  Frances 

2600 

3600 

1500 

2000 

58 

55 

53 

52 

Midland 

2810 

3750 

1260 

2870 

45 

77 

29 

57 

Owen  Sound 

5400 

6000 

4160 

8960 

77 

149 

64 

84 

Parry  Sound 

OA  QA 

ZUoU 

1660 

680 

950 

33 

57 

44 

73 

Point  Edward 

970 

1140 

450 

580 

46 

51 

30 

66 

Port  Dover 

4410 

6200 

1000 

930 

12 

15 

60 

79 

Sault  Ste.  Marie 

20000 

16000 

8180 

9740 

41 

61 

44 

54 

Thunder  Bay  North 

- 

8600 

7660 

43 

55 

Thunder  Bay  South 

- 

7200 

6220 

- 

- 

41 

51 

Timmins 

5400 

6000 

6990 

10100 

129 

169 

76 

85 

Trenton 

2  500 

o  a  aa 

O.Q  RC\ 

1^1  7A 

158 

258 

07 
O  1 

oo 

EXTENDED  AERATIOI 

<T  PLANTS 

Burlington  Sky. 

6260 

6260 

5110 

6100 

82 

98 

92 

94 

Elor  a 

175 

208 

110 

200 

61 

97 

97 

97 

Moore  Twp. 

480 

A  QA 

480 

!  Z10 

190 

44 

39 

95 

93 

Moosonee 

Paris 

1000 

850 

510 

310 

51 

37 

95 

86 

Westminster 

°.qa 

ooK) 

K1  A 

- 

- 

HQ 

QQ 

oy 

CONTACT  STABILIZA' 

riON  PLAN! 

'S 

Haileybury 

595 

700 

£A 

54 

78 

A  1 

91 

A  A 

94 

CONVENTIONAL  ACTIVATED  SLUDGE  PLANTS 

Brantford 

21300 

21900 

1  O  A  A  A 

1  OAAA 

18900 

63 

86 

A  A 

94 

Burlington  D.  L. 

5000 

4500 

OA  An 

An  qa. 
1 1  ou 

69 

106 

so 

QQ 

»o 

Burlington  E.G. 

1900 

2100 

1  A  OA 

lo50 

75 

79 

92 

91 

^namam 

11300 

11300 

"1  1  A  A  A 

11900 

1  AO  AA 

10200 

106 

91 

95 

95 

Coniston 

520 

650 

A  O  A 

480 

3o0 

92 

56 

80 

61 

Elmira 

2850 

2080 

O  A  A  A 

Z440 

O  CA 

9  OU 

86 

46 

77 

A  *7 

47 

Fergus 

1200 

1200 

760 

1250 

64 

104 

87 

89 

Gait 

12500 

12500 

8400 

8640 

67 

69 

89 

88 

Georgetown 

3000 

3000 

1  AAA 

1000 

1  O  1  A 

1810 

34 

60 

O  1 

81 

91 

Huntsville 

625 

625 

440 

480 

71 

77 

91 

83 

Kingston  Twp. 

1740 

2080 

3640 

5170 

209 

248 

90 

87 

Kitchener 

40  500 

60800 

27200 

31400 

67 

52 

92 

94 

Markham 

1440 

1670 

1  A  O  A 

lOoO 

1  A  CA 

1450 

75 

87 

O  1 

81 

78 

Nepean  Twp. 

2100 

4430 

1740 

3860 

83 

87 

72 

77 

Newmarket/E.  G. 

4400 

4240 

3370 

5170 

77 

122 

96 

96 

North  Bay 

6000 

6120 

9460 

102 

- 

84 

77 

Orangeville 

1500 

1880 

980 

1360 

66 

72 

95 

80 

Pickering 

880 

1000 

210 

320 

24 

33 

94 

94 

Port  Colborne  E. 

1600 

2760 

- 

- 

90 

90 

Port  Colborne  W. 

2020 

2700 

890 

950 

44 

35 

85 

81 

Preston 

5400 

6300 

7770 

14100 

144 

223 

98 

98 

Richmond  Hill 

3200 

3520 

3720 

85 

106 

89 

92 

Sidney  Twp. 

264 

300 

110 

125 

42 

42 

71 

72 

Simcoe 

4400 

4600 

3900 

3300 

89 

72 

93 

92 

South  Peel 

-  Brampton/Ching 

16000 

16000 

7380 

10200 

46 

64 

94 

93 

-  Brampton 

— 

*~ 

- 

- 

— 

-  Clarkson 

— 

mm 

- 

- 

-  Dixie 

— 

mm 

- 

- 

" 

-  Erindale 

- 

- 

-  Lakeview 

28200 

31300 

29600 

33700 

105 

108 

84 

82 

-  Mai  ton 

- 

■- 

-  Streetsville 

1920 

2080 

1550 

2960 

133 

142 

95 

96 

Stratford 

8400 

15000 

4070 

6190 

48 

41 

92 

93 

Tillsonburg 

1560 

1660 

1270 

1680 

82 

101 

94 

94 

Waterdown 

210 

220 

96 

96 

Waterloo 

18000 

16200 

16500 

14000 

92 

86 

94 

83 

Frankford 

150 

170 

74 

79 

ft 


TABLE    III  BOO     AND    SUSPENDED    SOLIDS  CONCENTRATIONS 


PLANT  INFLUENT 

PLANT 

EFFLUENT 

PROJECT 

BIOCHEMICAL  OXYGEN  DEMANI 

)  SUSPENDED 

SOLIDS 

BIOCHEMICAL  OXYGEN  DEMAND 

SUSPENDED 

SOLIDS 

NUMBER 

AVERAGE 

S* 

NUMBER 

!\VERAGE 

s* 

NUMBER 

AVERAGE 

S* 

NUMBER 

AVERAGE 

S* 

OF  SAMPLE 

>  mg/l 

mg/l 

OF  SAMPLE 

5  mg/l 

mg/l 

OF  SAMPLES 

mg/l 

mg/l 

OF  SAMPLE 

5  mg/l 

mg/l 

PRIMARY  TREATMENT  PLANTS 

Belleville 

11 

82 

by 

oO 

1(1 

59 

11 

35 

22 

51 

98 

68 

Cornwall 

17 

45 

9  1 

Z  1 

lo 

1  A  Q 

148 

120 

1  ( 

ol 

o  o 

28 

lo 

59 

65 

Espanola 

1 

260 

1 

iyu 

■~ 

1  1  A 
110 

1 

ft  A 

70 

Fort  Erie 

23 

73 

O  ft 

O  Q 

Zo 

1  O  Q 

Izo 

56 

Zo 

a  n 
4  / 

1  / 

OA 
Z9 

50 

17 

Fort  Frances 

53 

80 

1  A 

DO 

1UD 

72 

CO 

DO 

97 
O  1 

1  o 
IZ 

OO 

Ol 

44 

Midland 

18 

97 

OA 

oU 

1  fl 

AO 

Z  lo 

64 

1  Q 

lo 

7  i 
/  1 

O  K 
Zo 

18 

Q  A 

y4 

25 

Owen  Sound 

23 

98 

Aft 
DO 

DZ 

9 1 9. 
Zoo 

169 

9  Q 
ZO 

9.R 
OO 

1  Q 

lo 

01 

QO 
OO 

19 

Parry  Sound 

23 

99 

97 

Z  ( 

9** 

1  9.A 

42 

9*3 
ZO 

00 

9  R 
Z  0 

9  Q 
Zo 

oy 

28 

Point  Laward 

zb 

O  "I  A 

Z14 

DO 

9fi 

Zj  D 

9  ftR 
Z  OO 

128 

9  ^ 
Z  D 

1  RA 
10U 

Q9 
OZ 

O  R 
Z  0 

ft*5 
8o 

26 

Port  Dover 

9  A 
Z4 

Z  1  8 

268 

70 

262 

22 1 

24 

110 

92 

70 

55 

37 

oauit  ote.  Marie 

An 

yz 

44 

82 

110 

46 

61 

54 

21 

76 

50 

19 

inunaer  .bay  JNortn 

C7 

1  ft /I 
lb4 

56 

67 

168 

64 

67 

106 

49 

67 

73 

23 

Thunder  Bay  South 

c  o 
00 

1  A  O 

14.5 

72 

58 

126 

AQ 

^ty 

58 

85 

43 

58 

63 

20 

Timmins 

19 

242 

191 

19 

346 

Zoo 

19 

58 

28 

19 

53 

27 

Trenton 

12 

189 

63 

12 

247 

l^tO 

12 

118 

42 

12 

109 

29 

EXTENDED  AERATIOI1 

I  PLANTS 

Burlington  Sky. 

24 

154 

109 

31 

214 

184 

24 

12 

9 

28 

12 

9 

Elora 

27 

163 

137 

27 

284 

237 

27 

4 

2 

27 

9 

6 

Moore  Twp. 

73 

176 

57 

71 

155 

52 

r7  A 

74 

o 

8 

A 

4 

72 

9 

5 

Moosonee 

22 

105 

57 

22 

170 

128 

22 

13 

8 

22 

31 

18 

Paris 

25 

210 

74 

33 

117 

79 

24 

10 

5 

32 

16 

13 

Westminster  Twp. 

36 

103 

81 

07 

o  I 

O  1  o 

Z  lo 

199 

O  c 
ZO 

y 

A 

y 

o  c 
ZD 

1  Q 
18 

20 

CONTACT  STABILIZAr 

[TON  PLA] 

^TTS 

Haileybury 

12 

108 

29 

12 

180 

107 

21 

14 

13 

21 

30 

25 

CONVENTIONAL  ACTIVATED  SLUDGE  PLAN! 

'S 

Brantford 

43 

180 

36 

226 

247 

86 

43 

8 

5 

217 

11 

4 

Burlington  D.L. 

99 

919 

75 

1  o 

2b 

290 

153 

o  o 
ZO 

lo 

O  O 

ZZ 

O  A 

z4 

O  A 
ZO 

29 

Burlington  E.G. 

26 

131 

46 

33 

169 

113 

25 

13 

18 

o  o 

z8 

1  H 

17 

31 

Chatham 

70 

312 

160 

236 

256 

191 

bb 

lo 

b 

232 

11 

6 

Coniston 

5 

246 

208 

5 

188 

63 

5 

48 

lb 

5 

68 

22 

Elmira 

48 

453 

141 

A  Q 

4o 

1  Q  A 
184 

121 

4  < 

10  0 

oy 

A  7 

Q7 

y  < 

45 

Fergus 

29 

126 

67 

29 

2 18 

145 

o  a 
30 

1  / 

lb 

OA 

O  A 

24 

22 

Gait 

66 

155 

50 

260 

1  o  a 

ioy 

80 

ZZ 

lo 

7 

A  O 

4Z 

lo 

8 

Georgetown 

26 

80 

21 

zb 

1  A  O 

148 

48 

o  c 
ZO 

i  n 
1  / 

IZ 

O  A 

Z4 

1  A 

14 

15 

Huntsville 

21 

153 

40 

21 

1  CO 

loo 

108 

O  1 

Z 1 

14 

1  o 

lo 

O  1 

Z 1 

OA 

oO 

25 

Kingston  Twp. 

33 

344 

464 

A  9 

4Z 

r  1  1 

Oil 

415 

o  c 
ZO 

a  a 
4b 

70 

/  z 

07 

z  < 

Ob 

89 

Kitchener 

109 

252 

72 

Zbo 

qa7 
oO  1 

200 

1  A  Q 

lUo 

OA 

zu 

1  o 
IZ 

Z08 

10 

14 

Markham 

23 

156 

56 

O  Q 

Zo 

9/10 
Z4Z 

72 

9  9 
ZO 

OO 

1 Q 

iy 

Zo 

Do 

25 

Nepean 

32 

90 

53 

DZ 

i  q  ft 
lob 

180 

ZZ 

O/l 
Z4t 

10 

OO 
ZZ 

0  ft 
DO 

39 

Newmarket 

13 

204 

62 

1  Q 

oZO 

202 

lo 

7 

q 
o 

1  *? 

lo 

1  9 
IZ 

8 

North  Bay 

13 

117 

55 

1  o 

lo 

~i  Q  A 

184 

81 

lo 

on 
zu 

1  Q 

iy 

1  0 
IZ 

A"i 

47 

Orangeville 

13 

131 

55 

1  Q 

lo 

loo 

76 

lo 

0 

o 
z 

lo 

1  ft 
10 

14 

Pickering 

8 

173 

91 

Q 
8 

9.nft 

DUO 

316 

ft 
O 

1  9 

Q 
o 

Q 
O 

1  7 

JL  f 

21 

Port  Colborne  E. 

25 

114 

70 

Z  I 

1  Q  1 

iy  i 

167 

9ft 

zo 

1U 

Q 

y 

9  ft 
Z  o 

1  ft 
lo 

12 

Port  Colborne  W. 

22 

81 

28 

O  C 

Q  Q 

OO 

31 

OO 
ZZ 

lo 

1  Q 

lo 

OO 
ZZ 

1  ft 

io 

15 

Preston 

24 

615 

257 

O  A 

Z4 

11Z8 

504 

9/1 
Z4 

1  A 

A 

y 

Z4 

1  ft 
lo 

10 

Richmond  Hill 

12 

129 

40 

1  o 

Iz 

lou 

55 

1  0 

iz 

1  /I 

1  A 

1U 

1  O 

iz 

1  0 
ID 

7 

Sidney  Twp. 

11 

35 

19 

11 

Art 
40 

17 

1 1 

7 
1 

0 

1 1 

1 1 

8 

Simcoe 

28 

250 

97 

28 

189 

64 

D4 

1  o 

lo 

lb 

O  A 

o4 

1  o 

12 

9 

South  Peel: 

-  Brampton/ C. 

28 

171 

60 

33 

239 

144 

17 

11 

10 

17 

12 

11 

-  Brampton 

2 

195 

2 

205 

- 

2 

10 

2 

15 

-  Clarkson 

9 

193 

9 

327 

- 

16 

12 

lb 

23 

-  Dixie 

6 

106 

6 

119 

— 

5 

8 

5 

7 

-  Erindale 

8 

187 

8 

206 

~ 

o 
0 

1  o 

Iz 

o 
0 

lb 

-  Lakeview 

287 

247 

87 

335 

269 

72 

278 

41 

24 

328 

53 

28 

-  Malton 

11 

101 

11 

247 

■* 

6 

18 

6 

27 

-  Streetsville 

13 

360 

197 

13 

430 

258 

13 

17 

13 

13 

20 

11 

Stratford 

22 

114 

47 

22 

178 

98 

22 

9 

9 

22 

12 

Tillsonburg 

46 

220 

87 

46 

273 

94 

47 

12 

18 

47 

15 

22 

Waterdown 

22 

378 

296 

25 

402 

360 

22 

13 

7 

22 

17 

12 

Waterloo 

89 

312 

157 

201 

273 

135 

86 

25 

49 

199 

46 

86 

Frankford 

6 

105 

50 

6 

118 

60 

6 

28 

9 

6 

25 

8 

Note:  *    Sample  standard  deviation 


a 


in 

ID 

r- 
< 

X 

CL 

to 
o 
I 


© 

n  n  i  ^  i    i    i    i  h  n  (c  i    i  lo 


©  rH  ©  r- !©©©©00  00  00©©rH© 
i — I  I— I 


©  oo  co   i  co 


o  h  m 

CM  i — I 


CO  LO 


i 

m 
a 


ID 


CO 
3 


O 

to 


:  o 
:  > 
< 


n^f  i  to  i    i    i    i  ^  m  to  i 


oo  oo  t— ( 


lo 


©  i— I  ©  r- •OOOOOOOOOOOO'— i© 
r- I  <M  rH 


©  <M  O 
CM  iH 


CO  LO 


</> 
ID 
r- 
< 
X 

a. 

to 
o 
x 

a. 


to 

LD 
{- 
<t 
I 
0. 

to 
o 
x. 

a. 


to 


"I  I    OO    |      |      |      |    LO  CO  CM    I  l©00 

rH  rH  CM 


00  ©  rfri 


HHO0JOOOOQ00000OOHO 
rH  CM  rH 


©  CO  t- 
CM  rH 


CO  LO 


I 


o 

r- 


co  to   i  eg   i    i    i    i  oo  ©  co   i    i  co  (M 

rH  rH  rH   rH  CM  rH 


©  ©  © 
rH  rH  CM 


© 


HHONOOOO00Q0Q0OOHO 
rH  CM  rH 


©  CO  c- 

CM  rH 


CO  LO 


CM        ^  CO  ©  ^  CO 

©  ©     I    rH     I      |      |      |©rH©|  |CMO 


CM  CM  00 


C~  CO 
00  TjH 


HHONOOOOOOOOt-OOHO 
rH  CM  rH 


©   CO  t- 


CO  LO 


if? 
< 


rH         ©  ©  ©  -HH  CM  CO 

CO  ©    I    ©    I      |      |      I    N  H  O    I      I    H  O 


LO  ©  LO 
CO   rH  © 


rHrH©rH©©©©00  00  00©OrH© 
rH  CM  rH 


OWN 

CM  rH 


CO  LO 


ID 


©CO|©|      I      I      I    ©  O  LO    |  |©LO 

rH©©  COCMO  ©© 


CM  CM  00 

00   rH  © 


oo 

©  LO 


HHONOOOOOOOOOOOOHO 
rH  CM  rH 


©  CO  O 

CM  rH 


CO  LO 


o> 
E 

M 
O 


z 

It! 

O 

o 


CMCMI^I      I      I      |^COLO|  |00© 

rH©rH  COrH©  ©rH 


©  CM  LO 
©  rH  © 


rH  LO 
rH  © 


HHOHOOOO000000OOHO 
rH  CM  rH 


W  |  (O  |  1  1  |  N©(D  I  ICMCM 
rH   rH  rH  LOCMCM  rH  CM 


©  CO  t> 
CM  rH 


CO  LO 


I>  TjH  GO 


HHONOOOOCOOOOOOOHO 
rH  CM  rH 


©  CO  t~ 
CM  rH 


CO  LO 


H  *  |  O  I  I  I  |  t-  LO  00  |  It-© 
CM  rH         CM  ©COCM  rHCO 


CM  rH  CM 
CO  00  © 


b-  © 

CO  rH 


HHOHOOOOOOOOQOOOHO 

rH  CM  rH 


©  CO  t— 
CM  rH 


CO  LO 


©oo   i  ©©©©©co©© 

i—l  rH  CO   rH  rH 


LO  © 


LO  CM 


HHONOOOOQOOOOOOOHO 


©  CO 
CM  rH 


CO  LO 


u 

ID 

o 
at 

CL 


00      |  rH 


I    i    i    i  oo  ©  ©    i    i  oo  © 

CO  rH   rH  rH 


HHOOOOOOOOOOOOOOHO 


S  8 

C  cc5 
U 

o 


co 

<°  nH 

O  ^ 

Co  r- 

■P  *J  H  E 

a,  ?h  f-t  tj  S 
tn  o  o 


pq  O  W  ft  ft  §  O 


T3  r-l 

w 

M  -rH 

aJ  O 
ft  ft 


>  m 

O 

Q  w 
±2 

ft  w 


r-l 
O 

PQ 

0) 

"3 


0) 
T3 


5  ^  .d 


ft  ft 


tO  LO 
rH  -HH 


CM  LO 


O  CO  t- 
CM  rH 


CO  LO 


GO 

o 
to 


H 

CD 

*-l 


«3  ^ 


pq  w  g  §  ft  ^ 


< 
LSI 

I— I 

ft 
I— I 

PQ 
< 
Eh 
co 

Eh 
O 

<! 
O 

u 


>> 
0 
i—i 

•  rH 

OS 

EC 


PHOSPHATES  -  as    mg/l  P 

SOLUBLE  PHOSPHATES 

PLT  FFF 

LfiiooocNilcO'fi^Hiooc-i    it-i©i^iO|CocMLO|    I  "J          co   i  co   i  ©  lo   i  io  I 

rH                                                                                 rH                                                              rH  rH 

* 

c 

■jlOOOt-ONOlOH  |CDCO©©aO©CM©rHCO©'<3<,— |rH©©rHLO        CO©rt<©rH©OCM  © 

H    ri    N                                        rHrH                                                      CM    CM                         CO  r- 1           rH  -rj< 

PR  EFF  1 

AVG 

OOlOO-5rH||LO|CO|t-CO||00||||LO|t-|C»|l|CO          CO     |      I      I    IO     |      |    CD  | 

rH  1-1 

* 
c 

COrHrHCOOOOi©©    1    CMCDO©00©©©©C--©'H'©©©o©lO        OOOOMOOrH  o 

rH                                                                                                         CM  CM 

PLT  INF.  1 

AVG. 

00  t—  CM  LO    1    CO  LO    1    CO    |    00  CD    I     I    C5    |    CD    I    00  t—    1    t~  CO  00    |     I    00  CO        LO    |    o    1  1 — 1  CO    I    00  I 
rH  rH                                          rH                                    rH                                                              CO                             rH  i-H 

* 

^COHOOtOOOH     ic-COOOOOOCMOO^O^r-ILOoOrHLO        ©OOOOrH<Nl©rH  © 
H   H  N                                    rHrH                                                 CM   CM                       (Nl                                    rH  rH 

TOTAL  PHOSPHATES 

FFF 

AVG. 

COIO(»|tOtD|01|MO)|     |rH|CD|LOt-|©C000|     |    t-  00        OO    It-    I    CM  CO    I    CD  | 
rHrH                                           i—trHrH                             rH                             rH  rH 

PLT 

* 
c 

"*OOOt-ONfflOH     |C-C-O©00©t-©(MC0©©rHlM©©rH00          ©©-HH©rH©©CO  © 
H   H   N                                        (NrH                                                      (N(N|rHCO                                        CM  rH 

PR  EFF.  1 

o 

-H  M  H  (M    |     |   OS    |    lO    |   OO    1     |   Ifl    |     |     |     lt-|LO|t-l     |     |   00        O    1     1      1    CM    1     1    00  | 

M  H  H  M                           ^         ^  i—\               rH                                       rH         rH                     rH         rH  CM 

* 

c 

00rHCMCQ©©O©CM    |    Nt-OOOOOOOOL-OOOOOOON        CM©©©CMO©CM  © 
CM                                                                                                    rH        CM                   rH  CM 

PLT  INF.  1 

AVG. 

coo50OCO|rHrH|CO|corHi    icoioi^oiont-i    i©lo      cm   i  en   i  cn  cn   i  rH  | 

(MrHrHCM           '-t    ^  i— 1           COrH                  CM           CM           H   H           CM           rH                  U3    H           rH           rH           rHrH  rH 

CM 

c 

<*OOHt-onOiOn     1    00t-©©d0©l>©CM^t<©©rHlO©©rH0O          rH©00©rHCM©CO  © 
r-,    rH    CM                                        CM           rH                                                      CM    CM           rH           CM                                       rH  rH 

NITROGEN     -    as  mg/l  N 

NITRATE  1 

PLT.  EFF.  1 

AVG.  1 

CMC-00||lOC0|Tt<|LO^||            |    t-     1    (D  HI    |    o  OO     |      |      |          00         10|©|©©|CM  1 

H    O  HI                  rHCJS                         r-t   ^                  05           lO                                H<   CD                         ©   CM           CO           LO           CO  CM 

CM  rH 

a 

00C-©OOCMCn©©    1    C~C-©©00©CO©CMCO©rHrHo©©(MCO        C0©C0©rHrHOC0  © 

rH    CM                                        CM  I — 1                                                      CMCMrH                                        rH           rH  rH 

PR.  EFF  1 

AVG.  | 

rH          rH|||0O|OO|-tCO||COI|ll©|(MIIII"*CO          LO     |      |      |    CO     |      |  | 
rH©©                                    CO          rH   ©                ©                             CD©                             ©©©                       ©  rH 

rH 

* 
c 

OOHHOOOOON    |    CIL-OOOOOOOOt-ONOOOOHoi        CM©©OCMO©CM  © 
CM  i — 1                              rH  CM 

PLT  INF 

ID 

00©©||         CD|           ICMCMII^icsllCMt-ICOC-lllLOLO        (Ml           I**c0|  I 

©rHrH                          Ifl           ©           rH©                  ©           rH           rH    LO           ©CO                         ©©           ©                         ©©  C- 
CD                  rH  rH 

* 
c 

CO00rH©©C0Cn©CO     |    OOt-OOOOOt-OO^OMHOOONn           rH©Oi©rHCM©C0  © 
rH    CM                                        CM           rH                                                      CM   CM           rH                                       rHrH  rH 

NITRITE  ! 

IPLT.  EFF  1 

AVG.  1 

H/        ^        Hi  CO        rH  CO                                                               CD  Oi 

CMrHCOl       |C005|CO|LOLO|       |     CM     |     CM      1     rH   rH      |     CO   CO      [       |       |©C-           O0|LO|rH©|©  | 
rH      '   rH                r-J                                    CD                                                                                              rH   rH  rH 

* 
c 

OOOOOOONOJOO     1    t-CD©©CO©CO©CMCO©rHrH©©©CMCO  CD©CO©i— lrH©C0  © 
rH   CM                                    CM          rH                                                 CMCMrH                                    rH          rH  rH 

PR.  EFF. 

AVG. 

^CJ5Hl|||^|CM|LO-HH||a5|lll©|CO||||rHLO          LO     |      |      |    Tt<     |       |    CO  | 
©©rH                       rH          rH          ©  rH                ©                             CM©                             ©CO                       ©  © 

* 
c 

OOHHOOOOION     1    CMCO©©0>©0©©t-©CM©©©©rHCM         CM©0©CM©©CM  © 
CM                                                                                 rH                                    rH  CM 

IX 
2 

H 

CDCDC5I     1         O3|00|rHcMI     I    CM    1    CO    I    00  Cft    1    CD  CO    I     I     1    IO             O    1    O    1    ■*  H    |    n  | 
©©©                       ^          <Z>                r-\                             ^                             ^)  i—i                       ©  ©  i — 1          CM          ©  ' — 1  © 

rH 
rH 

PL 

c 

XOOHOOntDOM     1    00CD©©00©C-O©H<©CMrH©©©<N]C0          rH©O5©rHCM©C0  © 
rH   CM                                    CM  ' — 1                                                CMCMrH                                    rHrH  rH 

KJELDAHL 

PLT  EFF 

AVG. 

e-      t-  i    i       t-  i  h  i  ai  «  i    i^ioirfc-iHirHi    |    i  ai  to      ooicmioo©ico  i 

i— Ir-irH                CD                <-<                r-i                             rHrHrHi-l  rHrHrHrHCM 

* 
c 

CO00©©©CMCTS©rH     |    t-CO©©00©C-©rHCO©CMrH©©©CM"*          CM©CD©rHrH©CO  © 
H   IN                                        CM           rH                                                      CMCMrH                                       rH           CM           rH  -rjl 

PR  EFF 

AVG. 

H  PI  IO    |     |     I    ©    |    t>    1    t-  00    |     |C0I     1     1     |    CO    |    CO    1     I     I     I-*©        CD|      |      |CT5|     |©  | 

t>  •'HH  c—                     COCMCOCO               LO  i— ICO                          CM  HI         CO                     CO  CO 

* 
c 

COHiMOOOOlON    1    CMCO©0000©©©t-©CM©0©©rHCO        Hi©©©cM©©CM  © 
CM  i—*^C<3 

PLT  INF 

AVG. 

CD   HI   CM     1      1     CM   00     |    rH     |    CM   ©     1      |    00     |    «3     |    O)            |    0)  O     1      1      |LOCM          CO|CO|LO©|rH  | 

CO   HI   HI                (O  HI          CO          IO**                CD          CM          CMCM          COrH                       CM"*          HI          CO          COCO  "* 

CO 

* 
c 

00  00rH©©C0cn©C0    1    OOCD©©00©t>©CM'^©cMrH©©©CM'^        NOWOHNOn  © 

rH    CM                                        CM           rH                                                      CMCMrH  i— 1           rH  rH 

< 

PLT  EFF 

05  05  t~     1       |     C»  CO     |    rH     |    CD   HI     |      |    CO     |     t-     1    rH  CM     1     CM   rH     |      |      IC-CJ5          LO     |    00     |     00  HI     |    HI  | 
CO  i— 1    rH  i — 1    rH           rH                                                      rH  rHrH 

* 
c 

0000©©©CMC75OHI     |COCO©©00©LO©rHCM©rHrH©©©CMLO          LO©CD©rHrH©CM  © 
rH   CM                                                 rH                                                CMCMrH  rHrHrH-rJI 

FREE  AMMOr^ 

PR  EFF 

AVG 

LOCOCDl      |      |rH|00|rHCO|      |CO|      |      |      |rH|CO|      |      |      |0"irH          CO|      |       |     CO     1      |C0  | 

rHCMCM                     CM         rH         CM  CM              CO  i — 1         CM                          rHCMCM                     CM  CM 

* 
c 

OOHHOOOIIlO^1    1    CMCD©©00O©©©t-©CMO©©©rH00        NOOONOOH  © 

rH                                   rH  CM 

PLT  INF. 

O 

LO  CO  t-    1     |C0C0|©|©CM|     |    N    |    ID    |   0OIO    |    l>ol    1     1     1    ©  CD        ■*    I    ^    I    B5  (O    |    N  | 
rHCMCM                CMCMCMCMCM  CO' — \          r—i   r—i          CSi  CMrHCMrHi — IrHCM 

OOOOHOOnClO'i'OOOtDOOOOOt-OHHioNHOOONLO        rH  ©  CJ5  ©  i — 1  CM  ©  CM  © 

rH    CM                                                      rH                                                      CMCMrH                                       rHrH  rH 

PROJECT 

Brantford 

Burlington  D.  L. 

Burlington  E.G. 

Chatham 

Coniston 

Elmira 

Fergus 

Gait 

Georgetown 

Huntsville 

Kingston  Twp. 

Kitchener 

Markham 

Nepean  Twp. 

Newmarket 

North  Bay 

Orangeville 

Pickering 

Port  Colborne  E. 

Port  Colborne  W. 

Preston 

Richmond  Hill 

Sidney  Twp. 

Simcoe 

Stratford 

Tillsonburg 

Waterdown 

Waterloo 

South  Peel: 

-  Brampton/ C. 

-  Brampton 

-  Clarkson 

-  Dixie 

-  Erindale 

-  Lakeview 

-  Mai  ton 

-  Streetsville 

Frankford 
(Trickling  filter) 

E 


E 


11 


GRIT  REMOVAL 


Graph  No.  6  displays  the  annual  average  cubic  feet  of  grit  removed  for  every 
million  gallons  of  flow,  ranked  in  order  of  decreasing  removal.  The  plants  are 
grouped  according  to  the  type  of  grit  removal  facility  —  channels,  aerated  tanks 
or  detritors. 


GRAPH  No.  6 


GRIT  REMOVAL 
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PRIMARY  SEDIMENTATION 


Table  VI  summarizes  hydraulic  loading  on  primary  sedimentation  tanks  and  the 
resulting  reductions  in  suspended  solids  concentrations,  along  with  the  attendant 
reduction  in  biochemical  oxygen  demand.  The  loadings  listed  do  not  include  the 
effluents  of  sedimentation  tank  underflow  (usually  less  than«5%  of  the  influent 
flow),  nor  the  added  flow  due  to  recycling  of  digester  supernatant,  filtrate  and 
waste  activated  sludge. 


TABLE  VI 


PRIMARY  SEDIMENTATION 


TANK  DIMENSIONS 

OVERFLOW  RATE 

ss  roNrc 

BOD 

PROJECT 

length  x  width  x  depth  OR  dia.x  depth 

SURFACE  in  gpd/ft2 

WEIR   m  gpd/ft 

REDUCTION 

REDUCTION 

feet 

DESIGN 

ACTUAL 

DESIGN 

ACTUAL 

/o 

% 

PRIMARY  TREATMENT  T- 

X    JL\  1  IVXTl. i-V  JL      X  -L V J— l  A  X  IVXXj  1A  1  X 

'T.ANTS 

"ftfkl  I  0\7"il  1  f=» 
JJCJ  1CV  11  1C 

70  v  IS  v  19 

1  1/  A  lu  A  l^i 

600 

1060 

11000 

19500 

49 

57 

PrtT*nwp  1 1 

UOI  11 W  CL  L  L 

1  43  x  48  x  1 9 

JL  T:0    A     i  D    A    X  L-i 

600 

500 

14300 

12000 

59 

38 

'  '  O  M <X1  Ivlu 

36  x  12  x  10 

*J  \J    /V    X  J-J  /\.  JLVJ' 

773 

110 

9200 

1300 

63 

58 

Po-rt  Krip 

L    KJ  1  L     1  J  L    1  t 

50  dia  x  10 

KJ\J    UXCl   Jv    JL  Vy 

458 

420 

5720 

5200 

56 

35 

X  \J  L  111  til  1L.  V  O 

40  x  40  x  10 

625 

590 

9660 

9200 

51 

53 

Fort  William 

132  x  37  x  10 

600 

490 

10000 

8200 

51 

41 

TYT  idl  and 

1VX  IU 1  allU 

50  dia  x  8 

319 

330 

3970 

4100 

57 

29 

Owpn  Sound 

78  x  32  x  12 

600 

800 

8269 

11000 

84 

64 

Pprru  Sound 

30  x  30  x  10 

460 

390 

3700 

3100 

73 

44 

Point  Edward 

35  dia  x  10 

594 

220 

5190 

1900 

66 

30 

Port  Arthur 

100  x  18  x  8 

560 

660 

6000 

7100 

55 

43 

Port  Dover* 

75  x  15  x  8 

620 

160 

45600 

11800 

79 

60 

Sanlf  Stp  Marip 

70  dia  x  8 

520 

570 

13000 

14200 

54 

44 

Ti  mm  ins 

L   -L  1  1  1  1  1  1  J.  1  1  i  J 

125  x  20  x  12 

600 

580 

9900 

9600 

52 

57 

Typnton 

JL  X  vlltwil 

52  x  16  x  12 

'J*_J    /V     XU    ,\      1  1 

600 

1260 

8340 

17500 

56 

37 

CONVENTIONAL  ACTTVA' 

rED  STJIDGE  PIjANTS 

X  X-i  X_/    kj  I  i  L  '  -L/  vllj    X    Uil  J.  N  X  \J 

R  T  a  n  i"  f  o  t*d 

70  dia  x  10 

812 

500 

14200 

8700 

52 

23 

"Rn rl  incton  D  T, 

XJ  IX  1  I  1 1 1      LA_>  1  1    J-/  ■  XJ  • 

50  x  18  x  12 

\J\J     J\.     JL  LJ     /V     JL  £_J 

1400 

900 

17100 

10900 

48 

33 

T^iit*1  inofnn  TT  f~l 

JL)  U 1  l  1 1 1 Lj,  LU  1 1    Hi  •  VJ  . 

_ ■  —  vj.  ia  .A.  <y 

980 

1440 

5430 

8000 

o 

o 

v.  1 1  d  L  1 1 1 1  i  I  1 

80  x  32  x  1? 

878 

800 

9400 

860 

70 

33 

fon i  ctnn 

29  x  29  x  16 

— i  i  /    A   u  »  '     .  s-     X  vJ> 

332 

240 

1700 

1200 

50 

21 

Fl  rn  i  y£i 

JL-J  I  1 1 1  1  I  a 

40  dia  x  8 

t:U   Vila  jV  <j 

270 

210 

2700 

2100 

19 

5 

JT  CI  c_,U  o 

40  x  40  x  9 

267 

270 

2670 

2700 

54 

33 

PTqlf 

vJTcX  I L 

fiO  din  v  9 

884 

1060 

13250 

15900 

64 

31 

frPO  t*  o"pf  own 

35  x  35  x  10 

612 

540 

5360 

4700 

35 

26 

11  111  11-  o  vine 

30  x  10x8 

833 

970 

25000 

U  vVVV 

29000 

o 

o 

IXlllgoLLMl 

4fi  x  1  ?  x  8 

T:  \J   A.    jl^    A.  L) 

750 

810 

8600 

9300 

67 

66 

IxlLL-lltJllcI 

v  fin  y  i  9 

765 

600 

26200 

10700 

45 

28 

TV/To  v*  Irh  q  rn 

IVldl  IVLlCtlll 

4?  x  1  2  x  8 

— i     A.      L  — ■     A.  W 

660 

590 

27800 

14700 

36 

36 

INCkJCdll  J.WLJ. 

fiO  x  1  ^  x  Q 

VJw    A    1U   A  J 

835 

1170 

9450 

13200 

56 

51 

Npwm  c\  vk-pt" 

IN  C  W  Illdl  IVC L- 

30  x  30  x  1? 

Ul/    A.    O  V/    A.    X  £j 

1110 

940 

10800 

920 

59 

44 

1>U1  Lll  JLJdy 

90  x  30  x  10 

500 

620 

44000 

54100 

27 

30 

yJL  dllgc  V 11  Ic 

Ou  LI  Id.  A  Xii 

780 

720 

7350 

6800 

55 

44 

i  p  k"P  r*  i  n  o* 

90  x  1  9  x  1  2 

795 

200 

78 

67 

pnrf  Pol  Vv>rnp  W 

X  *J  1  L    Ks\J  1  LAJ 1  11C    VV  ■ 

SO  din  x  Q 

229 

280 

2860 

3500 

30 

41 

ID  rpefon 

1  1  CO  LU11 

t^n  dia  x  10 

uia  A   x \j 

460 

330 

5730 

4100 

87 

67 

Richmond  Hill 

(16  dia  x  10 

126  dia  x  10 

908 

1190 

4880 

6400 

58 

44 

Sidney  Twp. 

16  x  16  x  11 

468 

12  50 

3750 

10000 

13 

20 

Simcoe  #1 

50  x  20  x  8 

600 

500 

30000 

24900 

41 

21 

Simcoe  #2 

45  dia  x  10 

440 

410 

5570 

5200 

28 

5 

Southern  Peel  County  Area: 

-  Brampton  A 

42  x  42  x  10 

700 

570 

6750 

5500 

55 

41 

-  Brampton  B 

50  dia  x  11 

765 

690 

9550 

8600 

62 

46 

-  Lakeview 

87  x  32  x  12 

87  x  48  x  12 

900 

900 

13000 

13000 

57 

44 

-  Streetsville 

35  x  35  x  10 

650 

600 

6250 

5800 

43 

29 

Stratford 

80  dia  x  10 

600 

360 

12000 

7200 

64 

57 

Tillsonburg 

50  x  10  x  8 

795 

700 

16000 

14100 

0 

0 

Waterdown 

32  x  8  x  10 

585 

120 

4690 

940 

47 

47 

Waterloo 

75  dia  x  13 

680 

560 

12700 

1000 

37 

16 

Frankford 

60  x  16  x  8 

546 

140 

32700 

8500 

74 

67 

Note:  *  Two  of  three  tanks  used 


15 


SECONDARY  TREATMENT 


The  parameters  normally  used  to  describe  the  biological  process  occurring  with- 
in the  aeration  tank  and  the  physical  process  of  liquid-solid  separation  are  sum- 
marized in  Table  VII.  The  two  processes  must  be  considered  together,  because 
the  two  are  interrelated  in  the  operation  of  the  plant,  and  only  the  proper  func- 
tioning of  both  processes  produces  an  acceptable  effluent. 


TABLE  VII 


SECONDARY  TREATMENT 


DIFFUSER  or 

AVERAGE 

MLSS 

AERATION  INF. 

F/M 

AIR 

WASTE  SL 

FINAL  CLARIFIEF 

!  SLUDGE 

PROJECT 

AERATOR  TYPE 

DETENTION 
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-  mg/l 

lb  BOD/doy 

SUPPLIEC 

PRODUCED 

LOADING 

RETURN  RATE 
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BOD 

SS 
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Trv  id  duu 

Ib/doy 

gpd/  ft2 

/o  of  influent 
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119 

A  11 

1  1  AAA 
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9  A 

30 

Burlington  D.  L. 

Sr»hiim nplipr  tnhp<?  Ri 

UVj  11UL1  1  HV>11C1      U  U  H  tit 

1  o  c 

Iz .  0 

9  1  QA 

z  loO 

145 
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A     1  C 
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1U4U 

1  1  A  A 
1  100 

a  a  a 
o40 

45 

Spargers 

Burlington  E.G. 

Coliflex 

A  A 

o.  0 

O  1  OA 

z  IzO 

130 

237 

A     9  9 
(J  .  Z  6 

1  OAA 

loOO 

oyo 

A  A 
50 

Chatham 

Schumacher  tubes 

o .  4 

1  9  OA 

looO 

194 

74 

A  9Q 

1  OQA 

1  1  AA 
1  100 

C  OA 

ooO 

9  C 
00 

Coniston 

ACM  mech. 

7  A 

O  AAA 

zyoo 

194 

98 

A     9  C 

0.  ZD 

A  /I  A 

o40 

Elmira 

ACM  mech. 

1Q  A 

O  A  f?A 

zy  du 

437 

146 

A  9 
U.  ZD 

1  7A 
1  (  U 

9  R 

Fergus 

ACM  mech. 

c  c 
0.  0 

9  Q  Id 

Zt5  (U 

85 

96 

A  19 
V  .  1Z 

9  9  A 
ZoU 

A  QA 

4yu 

9  C 
OO 

Gait 

ACM  mech. 

0.  0 

9  QA  A 

97 

52 

A     1  A 

1  AAA 

AHA 

An 

4U 

Georgetown 

ACM  mech. 

Q  A 

1  /I  9  A 
I4ZU 

58 

89 

A  19 
U  .  1Z 

A  1  A 

"4;  1U 

OA 

zu 

Huntsville 

C.  P.  mech 

1  .  z 

77A 

185 

280 

A  79 
U  .  /  Z 

7  An 

(  4U 

9A 

ou 

Kingston  Twp. 

Discfuser 

7  a 
1  .  U 

1  Q  QA 

138 

192 

A  97 
U  .  Z  1 

i  i  in 
1 1 1U 

ouu 

A  1  A 
0  1U 

An 

4U 

Kitchener 

ACM  mech. 

Q  A 

y .  4 

9  c;7n 
Z  0  (U 

182 

160 

A  1Q 

u .  iy 

7Q  A  A 

1  yuu 

con 
OoU 

Q  C 
00 

Markham 

Soa  rp*f*r 

Q  C. 
0  .  0 

9  iw;/  \ 
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155 

A     1  Q 

u .  iy 

7  ^A 

/  ou 

oyu 

AC. 
DO 
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/I  Q 

4 .  o 

9  1  1  A 
A  111) 

41 
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U  .  1 1 

con 
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I  1  7A 

I I  ( u 

A  C 
40 

Newmarket/E.  G. 

Simcar  mech. 

Q  A 

y .  4 

1  Q  Q  A 

iy  OU 

110 

126 

A  19 
U  .  1Z 

7  1  A 
i  1U 

1  A  A 
1UU 

North  Bay 

c  o 
0.  z 

1  r  RA 

88 

141 

A     9  Q 
U  .  ZO 

o  con 

AQA 
OOU 

0 

Oran  crpvil  1  p 
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79 

87 
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71 
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OUU 

QQA 

yyu 

1  A 
1U 

Port  Colborne  W. 
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.  v  v.  ■  1  \  1  111\>vj11i 

O  /IK 

z .  4b 

1  CO  A 

lozO 

48 

60 

A  OA 
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9  A  A 

o4U 

/i  r 

40 

A  CM  m pph 

1  o  c 

1 J .  5 

2080 
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14UU 
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DO 
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c.  c 

Id.  o 
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75 

A  9£ 
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o  i  U 

9  R 
Z  0 
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ApT*?iinip  ("iiVipq 

2 . 8 

1540 

28 

34 

A  19 
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lo4U 
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9AA 
OUU 

cn 
OU 

Simcoe  #2 

Inka 

7 . 0 

2420 

217 

140 
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0 .  ol 

C  A  AA 

D40U 

7  Q  A 

I  oU 

A  1  A 
41U 

cn 
00 

South  Peel 

—  Rt*Q  tyi  ntnn  /  C—  A 

-LJ  J-  CI.  111!.'  Lv  11  /    V-^  n 

r^oliflpv  fir  SntiT'crpT* 

in  c 

Iz .  0 

1  A  A  A 
1UUU 

105 

112 

A  99 
U  .  oZ 

AAA 

-  Brampton/C-B 

ACM  mech. 

8 . 7 

1  7  O  A 

1780 

97 

93 

A  1/1 

0 .  14 

A  Q  A 
4HU 

—  LakevieW 

opcti  1 

4.9 

1350 

133 

115 

0.38 

1200 

13100 

740 

30 

—  Streetsville 

T^l  p»— r*ifp  Hihpc: 

J.  1  w     1  1LC    L U kJ C  O 

8.5 

1550 

244 

228 

0.47 

1020 

580 

Stratford 

A  lnunn  yy\  1 1 1 Vipc 

c  c 

o.  5 

9  O  A  A 

zo4U 

49 

62 

U.Uo 

o  con 

1  CA  A 

10UU 

OO 

1  ILL         '111  l  L  1  I    ,  i 

Opd.1  l^Cl 

11.  6 

1850 

265 

367 

0.28 

2250 

3000 

700 

45 

W  a  fpTrlnwvi 

»  V    1 1  L       1              VV  1 1 

Oi  Qr*fn  qpy1 

UIOL lUoCi 

1  A     O  ~ 

iy .  zc 

neon 

zooO 

182 

191 

1  QQAA 

9  C.A 

z  OU 

Waterloo 

Turbine 

O  A 

8 . 0 

9  Ci  A  A 

z  oyo 

276 

176 

OcSU 

oonn 

7  i^A 
<  OU 

AA 
OU 

EXTENDED  AERA 

TTON  PLANTS 

X  1  v      l^i     -L     !  Ji  till  kJ 

Burlington  Sky. 

Saran  tubes 

30. 1 

3780 

155 

185 

0.04 

2240 

550 

460 

200 

Elora 

Sparger 

30.2 

5940 

142 

270 

0.02 

3340 

230 

100 

Moore  Twp. 

Sparger 

oz .  UQ 

o44U 

176 

157 

79  7H 

16(1/ 

1  9H 

9 

z  ou 

SA 

ou 

Moosonee 

Shearfuser 

45. 1 

5600 

105 

170 

0.08 

11200 

110 

Paris 

ACM  mech 

34.4 

210 

117 

200 

Westminster  Twp. 

Discfuser 

17.2 

4790 

94 

175 

0.03 

2700 

290 

810 

60 

CONTRACT  STAB 

ILIZATION  PLANTS 

Haileybury 

S  &  L  Diffusers 

3.  le 

3980 

107 

183  1 

3600 

NOTE:      a  Two  of  4  cells  used  \  year,  4  cells  used  \  year 

b  Two  of  6  cells  used 

c  One  of  2  tanks  used 

d  One  of  2  tanks  used 

e  Detention  time  in  contact  tank 
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CHLORINATION  AND  DISINFECTION 


Chlorination  data  and  the  results  of  bacteriological  sampling  are  summarized  in 
Table  VIII.  The  average  dosage  required  to  maintain  an  0.  5  mg/1  chlorine  re- 
sidual after  15  minutes  is  5.  6  mg/1  for  primary  treatment  plants  and  3.  9  mg/1 
for  secondary  treatment  plants. 

Chlorine  used  for  other  purposes,  such  as  odour  control  and  chlorination  of  bulk- 
ing sludge,  is  not  included  in  the  amount  of  chlorine  used. 

Approximately  one  half  of  the  plants  submitted  effluent  bacteriological  samples . 
Some  plants,  while  not  sampling  plant  effluent,  samples  the  receiving  stream  up- 
stream and  downstream  of  the  outfall. 


TABLE  VIII 


CHLORINATION     AND  DISINFECTION 


AVERAGE 

%  OF  YEAR 

CHLORINE 

AVERAGE 

NUMBER  OF  EFFLUENT   SAMPLES    WITH    TOTAL  COLIFORMS  OF 

PROJECT 

CONTACT 

CHLORINE 

USED 

DOSAGE 

less 

4 

32 

320 

3.2  xlO3 

3.2x10'' 

3.2x10* 

greater 

TIME 

USED 

than 

to 

to 

to 

to 

to 

to 

than 

minutes 

pounds 

mq  / 1 

ion 

3.2  x  10 

3.2  xlO4 

3.2  x  I05 

3.2  x  10  6 

3.2  x  I06 

PRIMARY  TREATMENT  PLANTS 

Belleville 

100 

62, 600 

3.2 

Cornwall 

18 

100 

50 , 400 

3.4 

Espanola 

- 

fa 

- 

Fort  Erie 

15 

18,000 

3. 1 

Fort  Frances 

22 

50 

11, 100 

3.  5 

Midland 

18 

100 

37,200 

7.6 

9 

1 

2 

0 

1 

0 

1 

3 

Owen  Sound 

8 

100 

32,400 

2.2 

12 

3 

3 

1 

1 

o 

2 

1 

Parry  Sound 

23 

100 

20,700 

7.9 

0 

0 

o 

o 

o 

0 

3 

Point  Edward 

73 

100 

10,900 

14.0 

Port  Dover 

64 

58 

10, 100 

13.  8 

Sault  Ste.  Marie 

15 

50 

75,300 

4.6 

Timmins 

20 

50 

29, 300 

6.0 

6 

0 

0 

0 

0 

0 

0 

0 

Thunder  Bay  -  North 

17 

50 

32,000 

3.1 

Thunder  Bay  -  South 

4 

50 

29,200 

3.9 

■  _ 

_ 

_, 

_ 

_  . 

_ 

_ 

Trenton 

18 

100 

21,400 

2. 1 

o 

1 

0 

1 

1 

0 

3 

10 

EXTENDED  AERATION  PLANTS 

Burlington  Skyway 

50 

18, 100 

3.4 

1 

2 

1 

0 

0 

0 

0 

0 

Elora 

45 

92 

1,000 

4.2 

0 

0 

0 

0 

0 

1 

0 

0 

Moore  Twp. 

100 

2,900 

6.4 

0 

0 

0 

0 

0 

1 

0 

0 

Moosonee 

Paris 

100 

2,600 

2.7 

- 

- 

- 

- 

- 

- 

- 

- 

Westminster  Twp. 

16 

50 

1,  800 

2.5 

0 

1 

1 

4 

2 

0 

0 

0 

(unchlorinated) 

o 

o 

I 

o 

1 

5 

o 

o 

CONTACT  STABILIZATION  PLANTS 

Haileybury 

41 

50 

1,  600 

2.7 

_ 

- 

- 

- 

- 

- 

- 

CONVENTIONAL  ACTIVATED  SLUDGE  PLANTS 

Brantford 

8 

100 

71,700 

2.5 

_ 

_ 

- 

_ 

- 

- 

- 

- 

Burlington  D.  L. 

50 

8,900 

3.6 

1 

3 

2 

0 

0 

0 

0 

1 

Burlington  E.  G. 

7 

50 

4,  500 

3.4 

3 

3 

5 

0 

0 

0 

0 

0 

Chatham 

24 

100 

60, 500 

4.0 

0 

0 

0 

0 

0 

1 

0 

0 

Coniston 

9 

42 

2,000 

2.8 

_ 

_ 

_ 

_ 

- 

- 

- 

- 

Elmira 

29 

100 

5,  300 

2.7 

_ 

_ 

_. 

_ 

- 

- 

- 

- 

Fergus 

15 

100 

9,200 

3.9 

2 

1 

0 

0 

0 

1 

0 

0 

Gait 

11 

100 

60, 800 

2.8 

39 

9 

12 

6 

7 

2 

7 

2 

Georgetown 

30 

100 

12,900 

2.7 

7 

5 

6 

3 

1 

1 

0 

0 

Huntsville 

31 

100 

3,  600 

3.4 

5 

2 

1 

0 

0 

0 

0 

3 

Kingston  Twp. 

16 

50 

4,400 

3. 1 

_ 

_ 

_ 

_ 

- 

- 

- 

- 

Kitchener 

19 

100 

182,000 

4.7 

4 

0 

1 

0 

1 

0 

0 

0 

Markham 

29 

100 

7,  600 

3.7 

0 

0 

1 

2 

0 

0 

0 

0 

Nepean  Twp. 

12 

75 

28,900 

5.1 

2 

0 

0 

0 

0 

0 

0 

0 

Newmarket 

30 

50 

15, 500 

5.0 

0 

0 

0 

0 

1 

0 

0 

0 

(unchlorinated) 

0 

0 

0 

0 

0 

0 

1 

0 

North  Bay 

20 

_ 

- 

- 

- 

- 

- 

- 

- 

Orangeville 

32  <; 

100 

10,700 

4.0 

8 

6 

0 

0 

0 

0 

0 

0 

Pickering 

260 

58 

1, 100 

5.3 

- 

_ 

_ 

Port  Colborne  -  East 

No  Chlorination  Facilities 

- 

_ 

_ 

_ 

_ 

_ 

_ 

Port  Colborne  -  West 

13 

100 

11, 300 

2.7 

- 

_ 

_ 

_ 

_ 

_ 

_ 

-. 

Preston 

21 

100 

26,400 

5.  5 

11 

6 

0 

0 

0 

0 

0 

0 

Richmond  Hill 

17 

100 

37,000 

4.8 

3 

4 

4 

0 

1 

0 

0 

0 

Sidney  Twp. 

9 

100 

3,000 

2.6 

10 

2 

3 

1 

2 

0 

1 

1 

Simcoe 

19 

50 

9,800 

3.2 

- 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

(unchlorinated) 

0 

0 

0 

0 

1 

1 

0 

0 

Stratford 

40 

100 

22,200 

1.7 

6 

11 

2 

2 

0 

0 

0 

0 

Tillsonburg 

34- 

100 

9,400 

4.4 

- 

_ 

_ 

_ 

_ 

_ 

- 

- 

Waterdown 

120 

100 

1,  800 

8.3 

12 

6 

2 

0 

0 

0 

0 

1 

Waterloo 

100 

74,200 

4. 1 

0 

0 

0 

0 

0 

0 

1 

0 

South  Peel 

-Brampton/ Ching. 

17 

100 

60, 600 

4.1 

1 

0 

0 

0 

0 

0 

0 

0 

-Brampton 

_ 

-Clarkson 

- 

_ 

_ 

_ 

_ 

_ 

_ 

-Erindale 

- 

- 

-Lakeview 

100 

264,700 

5.8 

- 

_ 

_ 

_ 

_ 

_ 

-Mai  ton 

-Streetsville 

22 

100 

7,900 

3.0 

TRICKLING  FILTER  PLANTS 

Frankford 

100 

1 

2 

1 

0 

0 

0 

0 

0 
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SLUDGE  DIGESTION 


ANAEROBIC  SLUDGE  DIGESTION 

Digester  loading  and  performance  are  summarized  in  Table  IX.  The  amount  of 
gas  produced  averaged  13  cubic  feet  per  pound  of  volatile  solids  destroyed.  The 
figure  excludes  Belleville,  where  the  amount  of  gas  produced  exceeded  that  which 
is  theoretically  possible  using  a  pure  carbon  feed. 

I 

AEROBIC  SLUDGE 

Two  plants  included  in  this  report,  Haileybury  and  Moosonee,  have  aerobic  di- 
gesters.   There  are  few  operating  data  available  from  either  plant. 
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VACUUM  FILTRATION 


Table  X  summarizes  vacuum  filter  operating  data.  Port  Dover  used  ferric  chlo- 
ride and  lime  as  conditioning  chemicals  during  periods  when  fish-processing 
wastes  made  organic  polyelectrolytes  ineffective.  Data  for  the  two  periods  are 
listed  separately.  At  Sault  Ste.  Marie,  owing  to  the  nature  of  the  wastes,  condi- 
tioning chemicals  were  required  on  only  one  of  207  days  of  filtering. 

At  the  end  of  1969,  there  were  no  secondary  treatment  plants  with  anaerobic  di- 
gestion using  vacuum  filters.  Operation  of  the  two  filters  at  Brantford  was  sus- 
pended on  July  19.  The  sludge  from  these  plants  is  hauled  away  for  disposal  as 
liquid  sludge.  The  cost  of  disposal  of  the  larger  volume  of  liquid  sludge  is  less 
than  the  cost  of  dewatering  and  disposal  of  the  filter  cake. 
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MATERIAL  BALANCE 


Table  XI  presents  material  balances  on  those  plants  for  which  sufficient  informa- 
tion was  available.  It  was  possible  to  do  this  on  only  twenty-four  or  fifty-two 
plants. 

SOLIDS  REMOVAL 

Ultimately,  all  solids  removal  in  the  plant  is  effected  in  the  primary  sedimenta- 
tion tank:  the  total  amount  of  solids  introduced  to  the  tank  is  composed  of  influ- 
ent suspended  solids,  digester  supernatant,  filtrate,  and  waste  activated  sludge. 
The  total  weight  of  solids  removed  is  therefore  the  sum  of  the  above  minus  the 
solids  in  the  primary  effluent.  The  amount  of  raw  sludge  removed  from  the  pri- 
mary tank  should  equal  the  weight  of  solids  removed  by  the  tank.  The  largest 
source  of  error  is  probably  the  solids  concentration  of  the  raw  sludge;  the  con- 
centration does  not  remain  constant  from  pumping  to  pumping  or  even  for  the 
duration  of  one  pumping  cycle.  If  there  is  a  large  difference  between  solids  re- 
moved by  the  primary  tank  and  the  amount  removed  from  the  tank,  samplign  me- 
thods (especially  for  raw  sludge)  and  metering  should  be  chekced. 

SOLIDS  DISPOSAL 

Since  those  plants  hauling  raw  liquid  sludge  pump  directly  from  the  clarifier  to 
the  tank  truck,  the  amount  removed  from  the  clarifier  and  the  amount  disposed 
is  the  same  (though  not  necessarily  in  accord  with  the  amount  removed  by  pri- 
mary sedimentation).  The  filtrate  quantities  are  calculated  from  mass  balance 
formulae,  inferring  that  those  plants  filtering  raw  sludge  would  show  no  difference 
between  the  amount  disposed  and  the  amount  removed  for  disposal. 

Again,  the  largest  contributing  factor  to  the  difference  between  the  amount  dis- 
posed and  that  for  disposal  (weight  of  raw  sludge  to  digester  minus  the  sum  of 
weight  loss  due  to  digestion  and  the  amount  recycled  as  supernatnat)  is  probably 
due  to  raw  sludge  sampling.  The  digested  sludge  is  reasonably  homogeneous 
and,  in  the  case  of  single  stage  digestion,  should  be  completely  so. 
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OPERATING  STAFF 


During  1969,  the  water  pollution  control  plants,  excluding  those  in  the  South  Peel 
system,  employed  a  total  of  203  permanent  employees  and  about  17  casuals.  The 
number  of  men  employed  in  the  various  job  classifications  is  summarized  in 
Table  XII. 

Graph  No.  7  shows  the  variation  in  staff  complement  with  nominal  plant  capacity  . 
There  is  no  significant  difference  in  staff  size  between  primary  and  secondary 
treatment  plants. 


TABLE  XII 


OPERATING  STAFF 


PROJECT 


o 


PRIMARY  TREATMENT  PLANTS 


Belleville 

1 

1° 

3 

0. 

3 

5 

3 

1 

1.  8 

Cornwall 

1 

1 

1 

5 

0. 

2 

8 

2 

2 

1.0 

Espanola 

1 

1 

2 

0 

1 

3.0 

Fort  Erie 

1 

1 

0. 

2 

2 

2 

1 

1.2 

Fort  Frances 

1 

2 

3 

0 

1 

1.  5 

Midland 

1 

1 

0. 

2 

2 

2 

1 

1.8 

Owen  Sound 

1 

2 

1 

4 

0 

1 

1.  3 

Parry  Sound 

1 

1 

0. 

1 

2 

1 

1 

2.5 

Point  Edward 

1 

0. 

3 

1 

3 

1 

2.3 

Port  Dover 

1 

1 

0. 

1 

2 

2 

1 

1.0 

S.  S.  Marie 

1 

2 

5 

1 

0. 

6 

10 

6 

1 

1.3 

Thunder  Bay  N. 

1 

1 

3 

1. 

6 

6 

6 

2 

1.6 

Thunder  Bay  S. 

1 

2 

4 

0. 

4 

7 

4 

2 

1.2 

Timmins 

1 

2 

0. 

5 

3 

5 

1 

1.2 

Trenton  b 

0.9 

1.  5 

0. 

8 

3 

2 

1 

3.2 

SECONDARY  TREATMENT  PLANTS 

Brantford 

1 

1 

1 

2 

1 

2 

11 

2 

1 

0 

22 

0 

3 

1.  8 

Burlington  (3) 

1 

1 

2 

c 
0 

0 

/> 

.  D 

Q 

y 

D 

i 
i 

i  r 

Chatham 

1 

1 

2 

1 

5 

1 

0 

.  2 

11 

2 

2 

2.  5 

Coniston 

1 

0 

.  4 

l 

4 

1 

5.  4 

Elmira 

1 

0 

Q 

a 

<> 

i 

4.  < 

Elora- Fergus 

1 

1 

0 

,  4 

2 

4 

1 

3.  5 

Frankford 

1 

0 

.  3 

1 

3 

1 

2.  4 

Gait 

1 

1 

1 

4 

0 

.  5 

7 

5 

2 

1.  5 

Georgetown 

1 

2a 

0 

.4 

3 

4 

1 

2.3 

Haileybury 

1 

0.3 

1 

3 

1 

3.  7 

Huntsville 

1 

1 

0 

2 

0 

1 

8.0 

Kingston 

1 

2 

0 

.2 

3 

2 

1 

3.9 

Kitchener 

1 

1 

1 

1 

1 

1 

10 

2 

1 

.  5 

19 

5 

3 

1.4 

Markham 

1 

1 

0 

.2 

2 

2 

1 

3.  3 

Moore  Twp. 

1 

0 

.2 

1 

2 

1 

3.  8 

Moosonee 

0.  5 

0.5 

1. 

0 

1 

26.3 

Nepean 

1 

4 

1 

.0 

6 

0 

2 

4.0 

Newmarket 

1 

2 

1 

4. 

0 

1 

2.0 

North  Bay 

1 

1 

le 

4 

1 

0 

8 

0 

2 

2.0 

Orangeville 

1 

1 

0 

.2 

2. 

2 

1 

2.9 

Paris 

1 

0 

5 

1. 

5 

1 

3.0 

Pickering 

1 

1 

2. 

0 

1 

5.0 

Port  Colborne 

1 

1 

6 

0 

2 

8 

2 

3 

5.0 

Preston 

1 

3 

0 

3 

4. 

3 

1 

2.4 

Richmond  Hill 

1 

3 

0 

1 

4. 

1 

1 

2.6 

Sidney  Twp.f 

0.1 

0.5 

0. 

6 

1 

5.0 

Simcoe 

1 

1 

2 

0 

.2 

4. 

2 

1 

2. 1 

Stratford 

1 

l9 

4 

0 

3 

6. 

3 

2 

1.0 

Tillsonburg 

1 

1 

2. 

0 

1 

3.0 

Waterdown 

1 

0 

2 

1. 

2 

1 

4.0 

Waterloo 

1 

1 

1 

5 

0 

5 

8. 

5 

2 

1.4 

Westminster 

1 

0 

4 

1. 

4 

1 

5.6 

NOTE:       o  Operator  -  Mechanic 

b  Jointly  operated  with   SIDNEY  TWP. 

c  Senior  Operator 

d  One   Operator  is  Maintenance  -  Operator 

e  Plant  Electrician  is   Assistant  Superintendent 

f  Jointly   operated   with  TRENTON 

g  Assistant   Superintendent  is  Operator 
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GRAPH    No.  7 

STAFF  COMPLEMENT 
AS   A  FUNCTION    OF    PLANT  SIZE 

EqO  of  regression  line  •■     logi0Y  =  0.458  +  0.578  log^X 
where  X  =  plant  capacity  in  mgd. 

Y  =  total  number  of  employees 
r  =  0.92  N=  47 
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OPERATING  COSTS 


The  operating  costs  of  water  pollution  control  plants  included  in  this  report  com- 
prise staff  payroll,  fuel,  power,  chemicals,  general  supplies,  equipment,  re- 
pairs and  maintenance,  sundry,  water  and  travel.  The  cost  of  head  office  super- 
vision, including  travel,  accounting,  purchasing  and  inspection  is  not  charged 
against  the  project. 

Items  included  in  each  category  are  as  follows: 

1.  Payroll  -    Regular:  Staff  salaries  including  pension,  medical  plan  and 

Workmen's  Compensation  payments. 

-  Casual:  Salaries  of  labour  employed  on  a  temporary  or  part- 
time  basis  during  staff  shortages,  or  for  part-time  work . 
Workmen's  Compensation  payments  are  also  included. 

2.  Fuel  -    Includes  fuel  oil  and  natural  or  propane  gas  used  for  heat- 

ing. 

3.  Power  -    Includes  hydro-electric  power,  and  natural  gas,  gasoline, 

and  Diesel  fuel  if  used  for  power  generators. 

4.  Chemicals      -    Includes  chlorine,    sodium  hypochlorite,   ferric  chloride , 

hydrated  lime,  odour  control  chemicals,  and  vacuum  filter 
and  sewer  cleaning  chemicals  (where  applicable). 

5.  General         -    Includes  laboratory  reagents,   laboratory  equipment  re- 

placement, cleaning  materials,  lubricants,  stationery,  uni- 
forms, light  bulbs,  instrument  charts  and  books. 

6.  Equipment      -    Includes  equipment  to  be  used  in  the  treatment  process  , 

laboratory,  building,  grounds,  maintenance  and  small  tools. 

7.  Repairs  &      -    Includes  goods  and  services  (excluding  OWRC  staff)  used  in 
Maintenance       the  repair  and  maintenance  of  process,  electrical  equip- 
ment and  buildings,  inspections,  packing  materials,  paints  , 
etc. 


i 
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8.  Sundry 


Includes  express  charges,  telephone,  telemetering,  sludge 
haulage,  insurance,  taxes,  etc. 


9.  Water 


Includes  all  charges  for  water. 


10.  Travel 


Includes  operator's  travel  to  local  hardware  stores,  rail- 
road stations,  conferences,  conventions,  etc.  The  cost  of 
accommodation  and  meals  associated  with  conferences  and 
conventions  is  also  included. 


The  operating  costs  of  the  51  OWRC- ope  rated  water  pollution  control  plants  and 
the  South  Peel  system  are  summarized  in  Tables  XIII  and  XIV.  The  plants  are 
grouped  according  to  the  type  of  treatment  —  primary,  extended  aeration,  con- 
ventional activated  sludge  or  trickling  filter. 

Graph  No.  8  shows  regression  lines  representing  total  operating  costs  for  pri- 
mary and  conventional  activated  sludge  plants  of  various  design  capacities.  The 
plants  in  the  South  Peel  system  were  not  used  in  the  analysis,  since  the  period  of 
operation  was  less  than  one  year.  The  projected  annual  costs  for  the  Brampton/ 
Chinguacousy,  Lakeview  and  Streetsville  plants  and  for  the  South  Peel  system  are 
included  as  individual. 

Table  XV  is  a  summary  of  unit  operating  costs  and  sludge  disposal  costs.  The 
average  cost  of  operating  primary  treatment  plants  in  1969  was  $99.  93  per  mil- 
lion gallons,  15.  6  cents  per  pound  of  BOD  or  8.  7  cents  per  pound  of  suspended 
solids  removed.  The  corresponding  unit  costs  for  extended  aeration  plants  were 
$235. 14,  20.  3  cents  and  15.  4  cents  and  for  conventional  activated  sludge  plants, 
$153.  51  per  million  gallons,  10.  0  cents  per  poundof  BOD  of  8.  5  cents  per  pound 
of  suspended  solids  removed. 

The  operating  cost  per  capita  is  shown  on  Graph  No.  9  for  various  populations 
served.    The  population  figures  were  taken  from  the  1970  Municipal  Directory. 
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GRAPH    No.  8 

TOTAL    OPERATING  COST 
AS   A    FUNCTION  OF  PLANT  SIZE 

wmkmm  SECONDARY  TREATMENT  PLANTS 
EqO  of  regression  line      loglo  Y  =  0.414+  0.722  tog,0X 
r  =  0.97         N=  34 

Ss§£k§H  PRIMARY  TREATMENT  PLANTS 

Eq°  of  regression  line^  ^ogi0Y  ^0.339  + 0.683  logioX 

Where  X  =  Plant  capacity  in  mgd 

Y  =  Total  operating  cost  in  I03  dollars 

NOTE  ■  ~f-  not  included  in  analysis 
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PER    CAPITA     OPERATING  COST 
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EqD  of  regression  line         log*  Y=  4.191  -  0.315  log#  X 

r  =  0.65             N  =  45 
Where    X  =  Population  served  (in  thousands) 

Y  =  Operating  cost  in  dollar  per  capita  per  year 
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TABLE  XV 


UNIT    OPERATING  COSTS 


PROJECT 

TOTAL 
OPERATING  COST 
8 

UNIT 

OPERATING 

COSTS 

TOTAL  SLUDGE 

UNIT  SLUDGE 
HAULAGE  COSTS 

TYPE  OF  SLUDGE 

8/mil  gal 

it/lb  BOO 
removed 

i>/lb  SS 
removed 

HAULAGE  COST 

8/ yd 

f/fon  solid 

PRIMARY  TREATMENT  PLANTS 

"Rpl  1  pvil  1  P 

U  CI  1  v  \  III* 

82 , 403. 67 

42.  68 

9.  1 

6.2 

1631 

0.60 

10.3 

Liquid  Digested 

Cornwa.ll 

111, 464. 51 

44.03 

22.0 

5.4 

2693 

1.  50 

14.8 

ti  tr 

E  spanola 

13, 750. 84 

409.49 

27.0 

34. 1 

9498 

1.60 

_ 

il  n 

Fort  Erie 

34, 664. 71 

58.  16 

23.3 

8.7 

1070 

0.85 

24.9 

1!  II 

Fort  Frances 

38,741. 52 

55.92 

13.3 

10.2 

2887 

2.83 

_ 

II  II 

Midland 

35,187.35 

72. 11 

25.8 

5.8 

3289 

1.40 

12.8 

II  II 

Owen  Sound 

53, 549. 66 

36.30 

5.4 

1.9 

10249 

0.99 

16.1 

II  II 

Parry  Sound 

33,021.33 

126.  66 

29.  5 

12.  8 

nil 

It  II 

Point  Edward 

17,289. 69 

222.32 

34.7 

11.6 

644 

1.20 

30.7 

II  II 

Port  Dover 

27,326.42 

o  no  AO 
ZU  0  .  4Z 

19  9 
1Z  .  Z 

nil 

- 

- 

Vac.  Filtered,  Raw 

Sault  Ste.  Marie 

146, 194.04 

46.22 

11.3 

7.6 

9499 

1.60 

- 

ii  it 

Thunder  Bay  North 

63,095.36 

36.76 

4.7 

4. 1 

430  5 

0.80 

11.9 

Liquid  Digested 

Thunder  Bay  South 

83,863.21 

46.60 

7.6 

7.2 

2290 

0.80 

6.  5 

ti  ti 

Timmins 

59, 394. 86 

56.  57 

3. 1 

1.9 

14216 

1. 15 

23.  5 

ii  ii 

Trenton 

28, 799. 25 

36.84 

5.3 

2.7 

nil 

- 

- 

ti  ii 

EXTENDED  AERATIO 

N  PLANTS 

Burlington  Sky. 

80,952.25 

4.  b 

Q  Q 

a.  o 

0.55 

- 

Liquid  Raw 

Elora 

5,743.38 

210.64 

15.3 

8. 1 

nil 

it  ii 

Moore  Twp. 

16,333.25 

364. 50 

21.7 

24.6 

544 

1.40 

_ 

Liquid  Raw 

Moosonee 

7,976. 69 

<^n    ft  ft 

ft 

oz) ,  a 

nil 

nil 

_ 

_ 

Liquid  Digested 

Paris 

8,004.03 

81.  84 

4.4 

7.9 

524 

_ 

_ 

Liquid  Raw 

Westminster  Twp. 

17,264. 18 

136. 53 

16.3 

8.  8 

520 

I!  II 

CONTACT  STABILIZA 

TION  PLANT 

S 

Haileybury 

16,738.90 

135.44 

14.2 

7.9 

nil 

Liquid  Digested 

CONVENTIONAL  ACTIVATED  SLUDGE  PLAI 

■JTS 

f  3470 

Vac.  Filtered,  Digested 

Brantford 

254, 678. 50 

91.  55 

5.  5 

3.  8 

\17114 

6.  7 

Liquid  Digested 

Burlington  D.  L. 

42, 152.71 

70.86 

3.  5 

2.  5 

542  5 

0.  55 

II  IT 

Burlington  E.G. 

28,721.33 

73.  59 

6.2 

5.4 

7662 

0.  55 

55.  5 

II  II 

Chatham 

149,745.68 

100.23 

3.6 

4.2 

8840 

0.  68 

9.2 

II  11 

Coniston 

18,073.73 

257.43 

13.0 

21.  5 

nil 

Dried  Digested 

Elmira 

41, 145.28 

212.42 

6.0 

25.0 

2012 

1. 00 

Liquid  Raw 

Fergus 

25,448. 57 

108. 11 

9.8 

5.  8 

4517 

1.00 

115.  8 

Liquid  Digested 

Gait 

94, 613. 16 

43.35 

3.  5 

3.4 

10829 

0.90 

23.  5 

it  it 

Georgetown 

48, 582.44 

122. 61 

7.4 

8. 1 

10793 

1.00 

it  it 

Huntsville 

14,072.02 

135.44 

9.7 

9.9 

1473 

1*00 

28.2 

ii  it 

Kingston  Twp. 

39,254.02 

113.78 

3. 1 

2.3 

942 

it  it 

Kitchener 

275, 557.76 

70.  88 

3.0 

2.  6 

45676 

0.85 

15. 1 

ii  ii 

Markham 

29.098. 52 

135.27 

9. 1 

7.0 

2678 

24.  6 

ti  it 

Nepean  Twp. 

71,457. 17 

91.  89 

15.3 

6.  5 

nil 

l-ij 

- 

it  tt 

Newmarket/E .  G. 

56, 884.48 

92.93 

4.9 

3.2 

6228 

0.90 

19.0 

Liquid  Digested 

North  Bay 

121,522.69 

68.38 

6.4 

4.6 

24056 

0.80 

16.0 

m  it 

Orangeville 

26, 579.37 

98.01 

7.4 

5.  5 

1678 

1.50 

- 

it  it 

Pickering 

18,659.35 

923.75 

46.0 

30.2 

nil 

- 

- 

it  ii 

Port  Colborne 

97,206. 18 

100.88 

11.  5 

7.8 

8429 

0.85 

90.6 

Liquid  Digested 

f  0.95 

Vac.  Filtered,  Raw 

Preston 

62,603.47 

130. 61 

2.2 

1.2 

12981 

{  1.65 

_ 

Liquid  Raw 

Richmond  Hill 

60,794.64 

78.98 

6.8 

4.8 

11734 

0.  93 

17.  5 

Liquid  Digested 

Sidney  Twp. 

9,314.82 

78.46 

31.4 

28.0 

nil 

ii  it 

Simcoe 

50,722.79 

78.34 

3.7 

4.4 

nil 

ii  it 

Stratford 

76, 159.07 

57.59 

5.  5 

3.  6 

890  5 

0.72 

13.0 

ii  ii 

Tillsonburg 

30.605.  11 

142. 61 

7.0 

5.  3 

3223 

0.90 

43.6 

ii  ii 

Waterdown 

11,294.85 

513.40 

15.4 

14.8 

1142 

ii  it 

Waterloo 

15,265.35 

26483 

0.90 

25.3 

ii  ii 

South  Peel: 

-  Brampcon/C. 

74,964. 81a 

- 

- 

20712 

1.00 

28.4 

ii  it 

-  Lakeview 

167,708.37a 

1  A  A  O  r7  O 

140873 

1.25 

28.2 

it  it 

-  Streetsville 

11,061.75a 

1199 

1.15 

ii  it 

South  Peel 

344,392. 18b 

nil 

it  ii 

TRICKLING  FILTER  P 

LANTS 

Frankford 

9,  195. 85 

174.96 

22.4 

19.0 

nil 

Liquid  Raw 

NOTE:  a  Cost  of  operation  January  -  June  1969 

b  Cost  of  operation  June  -  December  1969 
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Date  Due 


Apr  1 5  fta 


TD 

367 
.A56 
097 
1969 


Ontario  Water  Resources 
Commission  :  water  pollution 
control  plants. 

81556 


Environment  Ontario 
Laboratory  Library 

Mspsve 


Canada 


Water  management  in  Ontario 


